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Abstiuct: The old genus Ordip}LH Tschudi (preoccupied by Oedipus Ber- 
thold, for a genus of Orthoptem, is considered as being composed of eight 
genera: Chiropterotriton gen. now, Pseudoeurycea gen. nov., Bolitoglossa 

Dumeril and Bibron, Parvimolge gen nov., Thorius Cope, Oedipina Keferstein, 
Mognadigitn gen. nov., and Haptoglossa Cope. 



INTRODUCTION 

D uring the past twelve years, at occasional intervals, I have 
taken the opportunity to inquire into some of the more evident 
problems concerning Mexican lungless salamanders. In this length 
of time a rather surprising number of errors and additions to previ- 
ous studies have come to light. Some have been recorded already; 
these and others are here summarized. 

Until recently I followed Dr. Emmett Dunn in his use of the 
generic name Oedipus Tschudi for the group. Then, after Dr. Rad- 
clyffe Roberts pointed out to me that Oedipus Tschudi (1838) was 
preoccupied by Oedipus Berthold (1827) for an orthopteran genus, 
I recorded the suppression of Tschudi^s name in the University of 
Kansas Science Bulletin, Vol. 26, No. 12, 1939 (1940), first sub- 
mitting the case to the late Dr. Leonhard Stejneger, formerly a 
member of the International Commission on Zoological Nomencla- 
ture, who agreed that Oedipus Tschudi is not available. 

In the same paper I revived Cope’s genus Thorius for certain 
small Mexican salamanders, formerly associated with Oedipus^ and 
used Bolitoglossa Dumeril and Bibron for the remaining species in 
lieu of Oedipus. 

A superficial examination of the numerous species of plethodontid 
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^salamanders occTUTing in Mexico, Central America and South Amer- 
ica, showed the urgent necessity of a critical examination of these 
salamanders with a view of ascertaining whether Dunn was correct 
in lumping the thirty-one species treated in his 'The Salamanders 
of the Family Plethodontidae*’ into a single genus, or whether they 
represented several genera and should be allocated accordingly. 
Early in my studies the existence of certain superspecific groups, 
not exactly those of Dunn, was recognized, and with the discovery 
of many new species by Mr. Karl P. Schmidt, Dr. L. C. Stuart, 
Dr. Hobart ]M. Smith, and myself, these groups took on more im- 
portance. 

Unwilling to accept them as genera without more convincing evi- 
dence, in spite of their apparent distinctness, I embarked upon an 
investigation of their internal characters. In them, I found many 
strikingly distinctive features, correlated so completely with the 
groups already outlined that the existence of several genera in the 
Oedipus of Dunn (and others) became, in my opinion, an estab- 
lished fact. 

The specimens of "Oedipus'’ which Dunn had available numbered 
718, and 31 species were recognized. Compared to this number, I 
have examined more than eight times as many (something more 
than 6,000 specimens), chiefly in the collections made by Dr. Hobart 
iSl. Smith and myself, together with a considerable number of speci- 
mens in the Field Museum, Museum of Zoology of the University of 
^Michigan, ^Museum of Comparative Zoology at Harvard College, 
American ^Museum of Natural History, and the United States Na- 
tional Aluseum.* 

In this paper I am considering seventy-eight species f ^^ud sub- 
species, all known to the present, from the Americas south of the 
United States. This is two and one-half times the number of 
species recognized by Doctor Dunn. Certain of those that he did 
not recognize, were actually available to him, but were confused 
with other species. On the other hand, many have been discovered 
since the publication of his work. For some of the genera into which 
these species are here segregated, new generic names are required 
and are proposed herein. 

It may be assumed that had all the species and material 1 have 
examined been available to him, Doctor Dunn would have arrived 
at much different conclusions from those expressed in his monograph. 



* l desire to express niy hearty tlianka to the ofhcials of tliese institutions wlio have made 
loans and exdiangres of piethodontid salamanders and to Dr. Hol)art M. Smith, who permitted 
me to study tlie material contained in the Mexican collection made by him and who has 
offered able advice in the preparation of this paper, 
t I have seen two other species still undescribed. 
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The list of species recognized in this paper follows. 



ad.'ipersa Peters 

ahh riiterstein 

alfaroi Dmin 

alta?rMzonica Cope 

altamoritana Taylor 

arborea Taylor 

barbouri Sel.inidt 

bellii Gray 

borburata Trapiclo 

bromeliacea Schmidt 

cephalica cephaUca Cope 

cephalica matmi Taylor 

ctphalica rubritnembris Taylor and Smith 

chiroptera Cope 

chondrostega Taylor 

rochranae Taylor 

col I arts Stejneger 

coloonca Dunn 

complex Dunn 

cuchnmatana Sttiart 

dimidiata Taylor 

doffleun Werner 

dubita Taylor 

dunm Schmidt 

elongata Schmidt 

enghhardti Schmidt 

Jlavimcmbris Schmidt 

fiaviventris Schmidt 

franklwi Schmidt 

gadovii Dunn 

galcaime Taylor 

gigantca Taylor 

goebeli Schmidt 

hclmrichi Schmidt 

lavac Taylor 

Icprosa Cope 

Ugnicolor Peters 

Uncolni Stuart 

Uneola Cope 



macrinii La f rent z 

mclanomolge Taylor 

7nexicann Dumeril and Bihr">n 

ntO,\mu:i Woodall 

mono Cope 

muUcri Brocchi 

vixdtidcntata Taylor 

7iarisovalis Taylor 

7iasalis Dunn 

jtigroflavescens Taylor 

)iigromaculata Taylor 

occideutalis Taylor 

odo7welIi Stuart 

paroensis Unterstein 

partdpcs Peters 

pemiatula Cope 

pcrux'iana Boulenger 

picadai Ste.meger 

platydactgla Cuvier 

pressicauda Cope 

pidmonaris Taylor 

rex Dunn 

robertsi Taylor 

robnsta Cope 

roiitrata Brocchi 

rufescens Cope 

solvixiii Gray 

schxnidti Dunn 

smithi Taylor 

stria tula Noble 

sztbpabnato Boulenger 

sulcata Brocchi 

terrestris Taylor 

towiiseudi Dunn 

troglodytes Taylor 

uniforynis Keferstein 

ufiguideutis Taylor 

yucatana Peters 

xolocalcae Taylor 



The following names have been proposed for species which have 
been referred to other known forms. Having seen but one of 
these types, I have no personal opinion as to the wisdom of certain 
of these synonymies. It is quite probable that some of these are 
good species. However, the types, if extant, will of necessity have 
to be carefully examined before the matter can be finally settled. 

undicola = ndspersa Peters {fide Dunn) 
aftitlancvsis Brocchi = ml vinii Gray (fide Schmidt) 
hocourti Boulenger = robmta Cope (fide Dunn) 
hocourti Brocchi = rostrata Brocchi (fide Dunn) 
carhonuria Cope = platijdaetyla Cuvier (fide Dunn) 
eopri Brocchi = platydaciyla Cuvier (fide Dunn) 
esthcri (Eladinca) Bihero = altamazoniea (fide Parker) 
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gibhicaudus Blatchley = leprosa Cope (Based on same type) 

injuscata Peters m lincola Cope {fide Dimn) 

laticeps Brocchi = cephalicn Cope {fide Dunn) 

ininima Wiedersheiin = pennatulm Cope {fide Dunn) 

orcido Cope = chiroptera Cope (fide Cope) 

orhabeu^is Biatchley — leprosa Cope 

palmata Werner altamazonica Cope {fide Dunn) 

simus VaUiant = altamazonica Cope {fide Dunn) 

togata Valenciennes {nomen nudum) 

yucatanica Boiilenger = Peters 

punctatum — platydactyla Cuvier {fide Dunn) 

Review of Classification Systems 

In the past seventy-five years the classification of the lungless 
salamanders having a nasolabial groove has undergone few changes 
other than the addition of newly discovered species and genera. 
Edward Drinker Cope in 1869 presented a complete classification of 
the group in a paperj entitled, “A Review of the Species of the 
Plethodontidae and Desmognathidae.” While this system was based 
on previous systems to some extent, Cope himself had investigated 
the anatomy of a great many of the forms concerned. His arrange- 
ment follows: 

Family Plethodontidae 
Genus Plethodon 
Genus Hcmidactylium 
Genus Batrachoseps 
Genus Stereochilus 
Genus Anaidcs 
Genus Geotriton 

Family Desmognathidae 
Genus Desmognathus 
Family Thoriidae 
Genus Thoriiis 

G. A. Boulenger, in his Catalogue of the Batrachia Gradientia s 
Caudata and Batrachia Apoda in the collection of the British Mu- 
seum, 2d Ed., 1822, pp. 51-79, treats of the same group of sala- 
manders under two subfamilies of the Family Salamandridae as 
follows : 

Family Salamandridae 

[Subfamily A Salamandrinae] 

[Subfamily B Amblystomatinae] 



Genus Gyrinophilus 
Genus Mancidus 
Genus Opheobatrochus 
Genus Oedipus 
Genus Spclerpes 



t Proc. Acad. Nat. Sci. Philadelphia, 1869, pp. 93-118. 
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Subfamily C Plethodontinae 
Genus Anaides 
Genus Plethodon 
Genus Batrachoseps 
Genus Spelerpes 
Genus Man cuius 

Subfamily D Desmogxathinab 
Genus Desmognathus 
Genus Thorius 

This system lowered two of Cope’s families to subfamily rank, 
and the third family Thoriidae was ignored, the genus Thorius being 
placed under the Desmognathinae. 

Again in 1889 in his great monograph on The Batrachia of North 
America, Cope published a classification, using practically the same 
arrangement as was used in 1869, which recognized the Desmog- 
NATHiDAE, Plethodontidae and Thoriidae as full families. The 
generic conceptions remained practically the same. 

During the four subsequent decades both writers had their fol- 
lowers. As late as 1925 the Zoological Record was using Boulenger’s 
subfamilies; and the Check List of North American Amphibians 
and Reptiles of 1922 was using Cope’s arrangements and families and 
genera, as far as they applied to the American Fauna. 

Cope (1893) apparently modified his idea of the importance of 
Family Thoriidae, from that published earlier, and on the occasion 
of describing Haptoglossa* referred the genus to the Subfamily 
Thoriinae in which he also places Thorius and Oedipinar One is 
in doubt as to whether it was regarded as a subfamily of the Pletho- 
dontidae or the Desmognathidae. 

In 1900 Cope’s family Desmognathidae (Boulenger’s Desmog- 
nathinae) met some criticism from Percy Moore,t who endeavored 
to show that the group Desmognathidae was not separable from tlie 
Plethodontidae on the basis of the character of the vertebral artic- 
ulations which he erroneously believed was the only character of 
significance separating the two families. 

In 1917 a new family, Typhlomolgidae, was proposed by Stej- 
neger and BarbourJ for the genus Typhlomolge, Although this 
genus was subsequently referred to the Family Plethodontidae, 
these authors originally placed the family in a different suborder, 
the Proteida. 

* Cope, Proc. Amer. Phil. Soc., 31, 1893, p, 334. 

t Proc. Acad. Nat. Sci. Philadelphia, 1900, pp. 613-622. 

t A Check List of North American Amphibia and Reptilia, Harvard Press, 1917. 



13—1838 



194 



The University Science Bulletin 



Dunn’s work on '‘The Salamanders of the Family Plethodontidae^’ 
is the most recent monoj 2 ;raphic treatment. In it he followed ]\Ioore 
by placing Cope’s family Desmognathidae in the family Pletho- 
DONTiDAE. However, he does point out in this work many significant 
differences which obtain between the two groups. He states “^loore 
in 1900 showed that the difference between amphicoelous and opis- 
thocoelous vertebrae was a matter of individual age, and that sys- 
tematic divisions based on this character were worthless.” 

Further, Dunn places the Thoriidae (Thoriinae) and the Typh- 
LOMOLGiDAE ill the synoiiymy of the Plethodontidae. 

The classification of the Plethodontidae used is as follows: 



Family Plethodontidae 



Cenus Typhlomolire 
Genus Typhlotriton 
Genus Heinidact^^ium 
Genus Batrachoseps 
Genus Stereochilus 
Genus Desmoiinathus 
Genus Leurognathus 
Genus Aneides 



Genus Ensatina 
Genus Plethodon 
Genus Gyrinophilus 
Genus Pseudotriton 
Genus Eiuycea 
Genus Hydromantes 
Genus Oedipus 



Among the generic changes proposed by Dunn, those treating of 
the salamanders south of the borders of the United States seem to 
be most open to cpiestion. Thus the genera Oeriipina, Oedipus, Hap- 
toglossa, and Thorius and certain forms referred by Cope and others 
to Spelerpes, are lumped together in the genus Oedipus Tschiidi (pre- 
occupied) . 

GENERAL CONSIDERATIONS 

The salamanders of the family Plethodontidae, as interpreted by 
various rei'ent authors, comprise a group extending from Alaska anti 
Canada to Argentina and Bolivia, with a small remnant group oc- 
cupying territory in Sardinia, southeastern France, and northwestern 
Italy. In the northern part of the range in the western hemisphere, 
the family has been broken up into a number of genera, about 17 
being generally recognized at the present time, with some 79 species 
and subspecies. (Bishop, Handbook of Salamanders, 1943.) 

Contrasting with this treatment in the north, most of the species 
occurring in ^Mexico (exclusive of Baja California), Central and 
South America, have beiai thrown (following Dunn), into a single 
genus, which for the most part, has been recognized under the name 
Oedipus Tschudi (preoccupied by Oedipus Bertliold for a genus of 
Orthojffera) . The number of forms in this territory now known 
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number 80 , and ?^ave for two, Ensatitui platensis from Argentina and 
a Batrachoseps attcfumtus in Colima, ^Mexico, have been generally 
regarded a?^ eongenerie. 

Dunn states that the large genus Oedipus (as he defines it) con- 
tains many extremes, and its range of variation exceeds that of 
most other genera so that definition of the genus is difficult — a state- 
ment which in itself strongly suggests that it is a composite. He 
further states that in the advent of the extinction of a few species, 
several genera (at least four) would be established. 

Contrary to Dunn’s statements, studies of the salamanders of 
his genus '"Oedipus" demonstrate that he has included several ge- 
neric groups, which, if all important characters are considered, form 
groups of equal importance and rank with the genera wliich he 
recognizes as occurring in the United States. These generic groups 
are not linked by annectant forms and are not ‘bncipienC’ genera. 
If one were to unite all the plethodontid genera having a single 
premaxilla into a single genus or all of those having a free tongue 
into a genus, one would have groups no more heterogeneous than his 
"OedipusE 

Apparently Dunn made some effort to break up his genus 
"Oedipus.'’ He arranges the species into four groups, of which he 
states: ‘‘They fall into the following groups, which would, if dis- 
tinct enough and in the absence of annectant forms, rank as genera.” 

Croup I. The primitive group, including* 

bellii ccphalicus subp(dmatus chiroptcrus 

schmidti rout rat us adspersus rex 

rob ust us morio sulcatus 

Croup H. Small mountain forms with large nostrils. 
toiinsi ndi nasaUs 

pnoiaiidus p ica do i 

Croup HI. Species with fully webbed toes, almost all low country 
forms. 

a 1 1 a m azou ic us p lotydactylus salvia i i 

attitlanvnsis hgaicolor yucatanus 

striatuhis coloniicus rufe.^Cf'as 

Croup IV. Wormlike forms, low country species with elongate 
bodies and weak limbs, usually lacking sexual dimorphism and the 
basal constriction of the tail. 

liftcolus cofaplex iDiiformis 

collaris porvipcs aljaroi 



* gadovii is not placed in a group, but bad it been considered would probably be here. 
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If we examine Group we will observe that it is composed of an 
association of at least three widely different generic groups. Each 
of these has a different type of foot, and one group differs also in 
having the sublingual fold absent. Adspersns may even represent 
a fourth generic group, since it is said to lack a prefrontal and is re- 
ported to be ovoviviparous.f 

In his Group II are again associated forms belonging to at least 
three widely differing generic groups. These, however, have in 
common an enlarged nostril. Nasalis is a member of the same gen- 
eric group as chiroptera of Group I; pennatulus is a Thorius and his 
taimsendi lias no close relatives. I do not know picadoi by autopsy 
and I am uncertain of its generic reference. 

In Group III we find species which have greater warrant for the 
association and probably are all referable to the same genus. 

His Group IV includes six elongate forms, and while all are ap- 
parently quite distinct from other generic groups, may consist of 
more than a single genus. However, Dunn states, in speaking of 
collariSj ^^Has no near relatives. Remotely allied to parvipes, col- 
lars is like it a link between the mass of the genus and the forms 
which have been considered Oedipina. The distinction is broken 
down and I can no longer regard the latter genus as tenable.’’ I am 
not clear what breaks down the distinction. 

Concerning pannpes he says, ^‘This animal breaks down the dis- 
tinction between Oedipus and Oedipina. It is related to the more 
degenerate aljaroi of Costa Rica. The small eye, the long snout, 
the brown color, are the same in both. But aljaroi has 20 costal 
grooves as against 17 in parvipes^ and there are no teeth on the 
maxilla.” 

If we examine some of the other presumed ^‘links’’ which are sup- 
posed to connect the various groups we will find that some other 
interpretation is possible. For an example, it is presumed that 
Thonns was regarded as being linked to ^‘Oedipus'’ by the discovery 
of Oedijyus townsendi. That this does not obtain is shown by an ex- 
amination of the forms that constitute the genus Thorius j in which 
we find the following characters held in common: Skull very poorly 
ossified; maxillary toothless; prevomers in contact anteriorly; 
frontal processes of premaxilla pass along the prevomerine suture; 
parietals widely separated by membrane; orbitosphenoids widely 
separated from parietals and, frontals; premaxillary fontanelle re- 



t Dunn apparently lias the erroneous impression that the species of Oedipus are ovovivipar- 
ous. Adspersus is the only one that to my knowledge has been so described. See Dunn 1926 
“Plethodontidae,” pp. 47, 48. 
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diiccd, a deep orbitolabial groove. Oedipus toumsendi agrees in none 
of these characters. It has a series of enlarged dorsal glandules, the 
maxillary has a large series of pleurodont teeth; frontal processes 
of the premaxillary do not pass along the common prc vomerine 
suture; skull bony; the parietals forming a common suture; orbitos- 
phenoid in contact with parietal and frontal; a well-developed pre- 
maxillary fontanelle; no orbitolabial groove. It differs also in 
numerous other characters. The species does, however, agree with 
Thorius in that both are small, and have a free tongue and large 
nostrils. In consequence of these differences it is absurd to regard 
^‘Oedipus^^ toumsendi the connecting link between the genus Thoidus 
and ‘'Oedipus, or Thorius and any other known generic group; or 
that it would be necessary for it to become extinct in order to recog- 
nize Thorius as a genus. The differences between T bonus and Oedi- 
pina are likewise equally as significant as those which obtain be- 
tween Thorius and “Oedipm’^ toumsendi. 

Since Dunn does not state the articular variations which are to be 
found in the genera which he recognized in the plethodontids, one 
may presume that the data and material available to him were 
inadequate for him to make use of this character in delineating the 
genera; nor was he aware, apparently, of other vertebral characters 
which seem to be invariably present in given genera, and which 
might serve as additional discriminating characters between genera. 
Moreover, the presence or absence of a sublingual fold has either 
been overlooked or has been given no weight; adequate weight has 
not been given to the foot and hand characters, the differential 
characteristics of the premaxilla, the relationship of other skull 
bones, and the presence or absence of the prefrontal bones. The 
size of the nostril has perhaps been given more importance than it 
merits, since seemingly the large nostril may develop independently 
in unrelated genera or within a single genus, and of itself may not 
show other than ecological relationship. 

In the specific treatment, Dunn has confused several species, mis- 
iddntified some, and incorrectly synonymized others, and not impos- 
sibly, his erroneous grouping may be in part due to tliese errors. I 
have not as yet examined all the material seen by him. There are 
possibly other errors of identification than those listed here. 

1. Oedipus helli.X Confuses belli, gigantea and gadovii. The 

t The reference, p. 358, Geotriton beUii Garman states “p. 471.” This is inconoct. The 
pajre is 39, and the combination as such is not used. The name S. belUi appears in a list 
under a genus, Geotnton. 
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latter is separated in the addenda as a distinct species. The 
synonymy of bellii still includes such references as apply to gadovii. 

2. Oedipus sidcatus. This i?* not Spelerpcs sulcatum Broeehi. 
The figure given by Broeehi shows a diminutive form having the 
fingers and toes more or less grown together ( syndactylous) . The 
specimens Dunn refers to this species are smifhi (Taylor). I have 
elsewhere called attention to his error in the descrijition (}>. 260) 
which states “13 costal folds between adpressed toes.’’ His state- 
ment, p. 33, ''sidcatus from western Mexico/^ is incorrect. The 
actual type locality is unknown. Specimens whch Dunn believed to 
be this form were from eastern Oaxaca. 

3. Oedipus chiropterus. Dunn has referred the following num- 
bers to chiropterus erroneously: iSl. C. Z., 3401 = leprosus; 8408 = 
cephalicus. 

4. Oedipus toivnsendi. Dunn has confused two forms, townsendi 
and dimidiata. The specimens listed as eotyjies from Hidalgo are 
of the latter species. 

5. Oedipus pennatulus. Confuses four species: Thorius nariso- 
valis, U. S. X. i\L, '47608; T. pnlmonaris, U. S. X. !M., 47797 ; Thorius 
pennatulus; and U. S. X. i\I., 30348, consisting only of a head, which 
is not of this species or genus, but a sharp-snouted species, perhaps 
an Oe dipin a. 

6. Oedipus cephalicus. Confuses specimens of Spelerpes leprosus 
Cope, Spclerpes cephalicus Cojie, Oedipus sju, Spelerpes chiroptera, 
and Bolitoglossa nigropunctata Taylor, with this species. 

U. S. X. M., Xo. 123592, sj). unidentified, is certainly not cephalica. 
U. S. X. iM., Xo. 6340 = Bolitoglossa nigropunctata, two specimens. 
]M. C. Z., Xos. 8417, 8418, 8420, 8421, 8423, 8426, 8427, 8431, are 
Icprosa (only a part of this series, i\l. C. Z., 8417-8432, seen). I 
originally assigned these to Oedipus orizabensis. An examination of 
a large collection from Orizaba shows only a single form, there being 
some difference in specimens from low and high elevations. 1 am 
considering these all as leprosus. Xos. 8419, 8424, 8428, 8429, and 
8430 are Pseudoevrycea cephalica. Xo. 8432 is Chiropterotriton 
chiroptera. 

7. Oedipus salrini. Confuses Oedipus jlaviventris with this form 
(fide Schmidt, 1936). 

8. Oedipus attitlanensis is a synonym of Oedipus salvinii {fide 
Schmidt, 1936). 

9. Oedipus altamazonicus. Confuses Spelerpes peruvianus Boul- 
enger with this form. Peruvianus is a distinct form {fide Parker, 
1939). 
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10. Oedipus adspersus. A. iSl. N. H., Xos. 1305S-9 and A. M. 
N. H., Xos. 10330-9, referred to adspersus, are not of that s])eeies. 

11. Oedipus morio. According to Schmidt, :?peciinens referred by 
Dunn to this form belong to a different species, Oedipus dunni 
Schmidt. 

12. Oedipus lignieolor. Refers A. M. X, H., 21370 (yg., 33 mm. 
in length) to this form. It is an Oedipina eomplex with 17 costal 
folds. ^ 

13. Oedipus yucatanus. Confuses Spelerpes dofjieini with this 
form; doffleini is distinct from yueatanus. {Fide Stuart, 1943). 

14. Oedipus platydact ylus. Confuses Speleiy^^es mulleri and 

Bolitoglossa mexieana with this species. These two forms, mulleri 
and mexieanus, are distinct. {Fide Schmidt, 193(3 and Stuart, 1943). 

15. Oedipus rostratus Dunn = Oedipus morio Cope. {Fide Dunn 
in Schmidt, 1933). 

DISCUSSIOX OF GEXERIC CHARACTERS 

Foot and hand. Type I. The typical, primitive, unmodified, 
terrestrial forms have the digits unwebbed beyond the metatarsals 
or metacarpals, while certain more specialized ones may have the 
first phalanges partly or wholly included in the web. The phalanges 
are more or less hourglass-shaped, elongate, and the terminal ones 
are more or less widened at the tip. The phalangeal formula is 
normal and the digits are freely moval)le individually, while the 
terminal adhesive pads and the palm and sole are not strongly 
specialized. This group comprises a number of high mountain forms, 
and a few that tend to descend the sides of the plateau to lower 
elevations (in one case, that of nigropunetata, to less than four 
thousand feet). These species occupy territory from XTievo Leon, 
to the central and southern parts of the Mexican plateau, and ex- 
tend into Central America. Probably the oldest generic group of 
the family, the various species or species groups display greater 
differentiation one from another than those in other similar generic 
groups. Representatives of these generalized forms are leprosuSj 
altamontana, bellii, smithi, gadovii, goebeli, cochranae, galeanaej un- 
guidentis, melanomolge, robertsi, etc. 

Type II. In the foot structure of this type, the digits of hand and 
foot are widespread, the subcligital termination bearing small, dis- 
crete, terminal pads which are truncate or, rarely, slightly pointed. 
The palm and sole are in the nature of a thick smooth pad which 
includes the proximal phalanges and the entire first toe and finger. 
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The digits are not, or but moderately, widened. In the young the 
nostrils are very large, a character which may or may not be retained 
in the adults. Some of the forms are terrestrial {dimidiata, chirop- 
tera, terrestris, chondrostega^ mosaneri)^ some arboreal or bromeli- 
oolus (arboreay nasalisy lavae, xolocalcae) and at least one both 
terrestrial and arboreal (multidentata) , and they are chiefly high 




Fig. 1 

A. Bolitoglossa flaviventris (Schmidt). 

Metatarsals and phalanges of foot. (Foot type III.) 

B. Pscudoeurycea leprosa (Cope). 

Metatarsals and phalanges of foot. (Foot type I.) 

C. Thorius narisovalis Taylor. 

Metatarsals and phalanges of foot. (Foot type V.) 

D. Thorius narisovalis Tajdor. 

Metacarpals and phalanges of hand. (? Foot type V.) 

mountain dwellers. Species having hands and feet of Type II have 
a distribution from Nuevo Leon, Mexico, south to Central America 
over the eastern part of the plateau. 

Type III. A third type of foot and hand is present in a group of 
species which are chiefly Central American in distribution but with 
one or two representatives in the southern part of Mexico. In this 
type the toes themselves are much widened and often sharply trun- 
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cate, the two middle digits being relatively shortened. The sub- 
terminal digital pads and the thick pad on sole and palm are remi- 
niscent of those described in the preceding group. However, I do not 
regard the two types as representing close relationship since the 
groups (general) differ from each other in other fundamental char- 
acters, such as the absence of the sublingual fold, and the presence 
of typical amphicoelous veretebrae in that having the Type III foot. 
It may be presumed that any similarity between them is due to en- 
vironmental circumstances which have brought about parallel de- 




A. Magnadigita dunni (Schmidt). 

Foot and hand (enlar^red). Field Miis. No. 4550, type. These represent 
typical hand and foot forms of Magnadigita. 

B. ? Magnadigita adspersa (Peters). 

Foot and hand. Amer. Mus. Nat. Hist. No. 13061. 

velopment. However, Types II and III are readily distinguishable, 
the one from the other, and likewise, from other types here con- 
sidered. Examples of Type III are machriniij nigrojiavescens, 
jiavimeyyibris, rohusta, dunn% etc. 

Type IV. A fourth group has the foot and hand completely or 
almost completely palmate, leaving only the extreme tips of the 
digits extending beyond the thick “web.” In this group the digits 
may or may not be capable of independent movement. In undis- 
turbed specimens the “web” is thick and is a continuous part of the 
pad that covers the sole and palm and includes the digits. In cap- 
tured specimens when there has been much secretion from these 
pads, the “web,” as such, is more evident. In some of the species, 
the individual digits are scarcely discernible exteriorly. On dis- 
section certain of the phalanges are found to be shortened and 
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widened, the widening the result of the growth of a bony web along 
each side of the hourglass-shaped bone. Tlie bony phalangeal 
formula may appear reduced since the terminal phalanges may be 
represented by only a minute cartilage. Members of this group are 
normally bromelicolus and their presence on the ground is for the 
most part accidental or temporary. It may be presumed that this 
type of foot is most efficient in moving over the smooth-leaved 
bromelias and plaintains; and likewise it has permitted the develop- 
ment of the larger arboreal forms. Examples of this group are 
platydactyla, mexicana^ flaviventns, Ugnicolor, yucatana, salvinii, 
rujescevSy etc. 

Type V. It is not so easy to explain a fifth modification which 
involved the fusion of the digits for a part or the whole of their 
length, the digits themselves not being involved in a palmate pad, 
but retaining their individuality. Sometimes the ty])es are rounded 
and partially free, sometimes sharply pointed at their terminations, 
and fused almost to their tips. With variations, this foot type is 
present in several small generic groups. The members are terrestrial 
or fossorial. living under leaves, rocks, or tending to burrow in rot- 
ting logs and detritus of various types. Generic examples are Batra- 
chose pSy OedipinOy Thorhis, etc. 

Accepting the presumed aquatic origin of the plethodontids as 
fact, it would appear that webbing of the digits did not develop in 
response to the swimming stimulus, since the tail and not the limbs 
was the chief primitive organ of locomotion. The feet of salaman- 
ders with aquatic habitats usually are but little modified. 

On land, however, a number of factors may be involved in chang- 
ing the character of hand and foot. One might postulate that the 
winds which are responsible for the distinct wet and dry season are 
the remote stimulus for the development of the “webbed’’ foot in 
many of the salamanders. The winds prevent rain and tend to 
bring about a lack of surface moisture. This drives the salamanders 
to occupy, perhaps first, thick clumps of grass, terrestrial bro- 
meliads and bromelia-like plants which can collect water, and then 
later, as they become still more modified by increase in the adhesive 
pads, to occupy the arboreal species of the families of water collect- 
ing plants. 

The terminal phalanges of the unwebbed, relatively narrow-toed 
forms usually have a slight terminal widening, often described as 
“T-shaped.” This widening may be absent on certain of the toes, 
the bone assuming the shape of a modified claw. This widening 
likewise is present in the partly wel:)bed groups. 
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It would ap|)ear that the "webbing” brought about by an in- 
crease in the nuinl)er of small glands, which push along the digits 
and between the digits. This '‘web” provides a greater glandular 
surface for hand and foot so that the animal is enabled to ascend 
trees and climb about on smooth-leaved plants which hold moisture 
or collect it during the dry season. Usually the glandular web is 
not movable, and the digits of the hand and foot are kept con- 
tinually widespread, apparently largely incapable of independent 
movement. 

i'^ublimjual fold. The sublingual fold appears in certain genera, 
and is absent in others. Its presence may have something to do 
with the ancestral condition, where the tongue is normally attached 
throughout life. Thus in certain very young specimens of a species, 
free-tongued in an adult state (removed from the egg), it appears 
that the tongue is attached. In Ilaptoglossa the tongue remains 
attached in the adult, as is likewise true of Batrachoseps, and the 
raised line of attachment is seemingly eciuivalent to the fold of the 
free-tongued forms. The character of the fold itself differs some- 
what in the different genera of both free-tongued forms and those 
with attached tongues, in which it is present. 

In at least a part of the genera having the tongue attached an- 
teriorly {Batrachoseps) there is a distinct sublingual fold, and the 
attachment is along the median part of the fold for a greater or 
lesser distance. In Eurijcea, in which the tongue is free, the fold is 
present in most if not all the species (all not examined). In 
Psc^idotriton the membranes of the floor of the mouth are ample 
but the sublingual fold is scarcely represented in certain forms. The 
reduction of the membranes of the floor of the mouth and the 
complete al^sence of the fold seems especially significant in the 
genera Bolitoglossa {sensu stricto). and in Magnadigita, a genus 
herein described. 

Intervertebral artieulation. The vertebral articulation present in 
fully developed specimens of the salamanders under discussion fall 
into three general classes: amphicoeloiis, intermediate, and opis- 
thocoelous. In the amphicoelous type, the intervertebral noto- 
chordal material, always present in the embryo, remains as em- 
bryonic protocartilage, or is replaced by true cartilage. Usually 
when the vertebrae are separated, the greater part of the cartilage 
adiieres to the anterior part of a centrum. If the animal is macer- 
ated, or is allowed to rot, the cartilage disintegrates completely, 
leaving two cone-shaped cavities in the ends of the centrum. 

In the intermediate class there is some calcium deposited in the 
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cartilage, and this adheres to the deeper part of the cup, or may fill 
up the entire cup to the posterior level of the centrum. This is a 
progressive process, the younger specimens showing less deposit than 
very old specimens. 

In the true opisthocoelous type, the entire intervertebral cartilag- 
inous mass becomes calcified (or ossified) and is attached to the 
anterior part of a centrum, filling the entire cup of the centrum and 
also forming the ball, of a ball and socket joint, for articulation with 
the preceding vertebra. In younger specimens the deposition may 
not fill the cup and in still younger specimens the material may be 
cartilage. Thus unless a knowledge of the size and age of a speci- 
men in relation to the normal maximum of the species is known, 
conclusions based on vertebral articulations are apt to be mislead- 
ing, as might be true of any animal with an adult bony skeleton, 
since the young might show much more cartilage. However, if one 
is able to examine old adult specimens, there is as great a specific 
and generic constancy in vertebral articulation as obtains in any 
character. 

The use of the vertebral articulations as a basis for discrimination 
between the families Desmognathidae and Plethodontidae was criti- 
cised by Percy Moore* because he had noted that certain sala- 
manders which in early stages may be amphicoelous are strictly 
opisthocoelous in old age. On the basis of the literature he regarded 
the character of vertebral articulation as the only significant dif- 
ference between the families. He therefore decided that the family 
Plethodontidae and Desmognathidae should be united because 
“the failure of the only important character which has seemed to 
make the family distinction of the Plethodontidae and Desmog- 
nathidae desirable renders their separate continuance no longer 
necessary.” 

Dunn, apparently misled in a measure by the Moore paper, erron- 
eously makes a wide application to any “systematic division.” His 
statement is,f “Moore in 1900 showed that the difference between 
amphicoelous and opisthocoelous was a matter of individual age, and 
that systematic divisions based on this character were worthless.” 

If we agree that species and genera are “systematic divisions,” the 
above statement is not wholly true since Moore ^s findings do show 
that certain genera (genera established on other characters) may 
or do have fixed, old-adult cliaracters as regards vertebral articula- 
tion. Thus, he points out the following facts (Moore, p. 618). 



* Proc. Acad. Nat. Sci. Philadelphia, 1900, pp. 613-022. 
t The Salamanders of the Family Plethodontidae, p. 38. 
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Hemidactylium always strictly amphicoelous. 

Plethodon (four species) amphicoelous. 

Autodax (one species) biconcave. 

Oedipus variegatus [=: Bolitoglossa platydactla] biconcave, but 
‘‘the anterior cup almut one-third filled with calcified cartilage. 

Gyrinophilus porphyriticus opisthocoelous, the anterior cup filled 
or with the calcification extending beyond the rim of centrum. 

Spclerpes bellii [= Pseudoeurycea bellii] amphicoelous, but with 
a possibility that it may change later in life (as it does not agree 
with the development in the three forms of Spelerpes). [bellii actu- 
ally belongs to a different genus.] 

Spelerpes longicaudus [= Eurycea longicauda], Spelerpes bilinea- 
tus [= Eurycea bislineata] and Spelerpes guttolineatus [= Eurycea 
longicauda gutto-lmeata] opisthocoelous (the anterior cups filled 
and with only a slight concavity). 

Skeletal characters. Many if not all of the individual species 
segregated on the basis of the foot characters, presence or absence 
of the sublingual fold, and the characters of the vertebral articula- 
tions, may likewise show other skeletal characters in common which 
point to generic relationships. Thus in the group having the Tyj>e 
II foot, one may observe that the parasphenoid has a characteristic 
lateral notch; the orbitosphenoid is narrowed posteriorly, then sud- 
denly widens to its greatest width anterior to the middle, then again 
becomes gradually narrower anteriorly; the brain case is wider in 
proportion to length than in certain other groups. 

Certain of tlie generic groups have the dorsal ridge on the verte- 
l)rae well developed; in others it is low; while in still others scarcely 
a trace remains. 

In certain of the genera there are no small lateral spines or 
“wings'’ on the side of the posterior part of the centrum, while they 
are present in two of the groups. 

One genus Oedipina has a broad winglike bony development ex- 
tending from the transverse processes along the posterior part of the 
vertebra. 

I cannot distinguish any of the groups by the characters of the 
ribs or the transverse processes, yet some differences are present 
when individual ribs or individual vertebrae are compared. Con- 
trary to Dunn’s statement, J the ribs are, with few exceptions, forked 

$ Dunn states, “Tlie ribs like those of Salaniamlridae and Ambystoinidae, are forked 
distally” (p. 44, “The Salamanders of the Plethodontidae”). The ribs of the Salainandridae 
and Amblystomidae are likewise forked proximally. 
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proxirnally and not distally. Only the ribs of the second and third 
vertebrae may be also forked distally, that is, forked at both ends. 

Dental characters. For the most part, the maxillary teeth of the 
southern plethodontids are pleiirodont in character. However, in 
one genus, having the completely palmate hand and with the sub- 
lingual fold entirely missing, the teeth arise from the flat surface 
of the bone, rather than from along tlie edge of the maxilla. The 
teeth are relati\'ely small and weak, reduced in number, and in two 
forms are apparently completely absent in adults. 

With the exception of this group, there is constancy in the presence 
or absence of the maxillary teetli. In Thorius they are invariably 
absent in the known species, and invariably present in the other 
generic gi’oups under consideration. 

The maxillary teeth are normally in a single row in most of the 
genera save that in Batrachoseps there may be several rows present. 

Prevomerine teeth are in one continuous row in most species; how- 
ever, in younger specimens of certain species, in both young and 
adults of others, there may be several short rows which give the 
teeth a grouping often designated as a “patch.” This condition 
appears in certain species of Batrachoseps, and is present in Bo- 
litoglossa yucatana and occasional Bolitoglossa platydactyla. Some 
specimens of Psendoeurycea ccphalica likewise may have the pre- 
vomerine teeth in a patch. 

The teeth, widely known as “parasphenoid teeth,” appear on two 
bony plates which are loosely attached to the undersurface of the 
parasphenoid. These plates are generally regarded as backward 
growths of the prevomers and in some genera remain unseparated 
from them, as continuous processes of the prevomers. However, in 
most genera they form two separate bones which bear larger or 
smaller series of teeth. The name paravomers for these separate 
elements has been suggested to me by Dr. Hobart ]\I. Smith, a sug- 
gestion which I shall follow. 

These bones are variable in width, sometimes narrow, widely 
separated, and having several very short diagonal rows of teeth, 
sometimes much widened, so that the two plates are continuous, 
bearing several long diagonal rows of teeth, the* rows from the two 
I'ones lending to meet mesially and together forming a pattern of 
rhevrons. When the specimens are allowed to macerate, these plates 
separate readily from the parasphenoid, since they are not sutured 
to the jiarasphenoid or to each other. The teeth themselves rot 
away at their bases and are lost, since the tooth base is not solid 
dentine or dentine and enamel like the remainder of the tooth. 
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When tlic para vomerine teeth are cle^^eribed as forming a single 
“pateh,” one must know that they are merely the same two groups 
(normally forming two series) that have become closely approxi- 
mated. 

The width of the paravomers is ajiparently not a generic charac- 
ter in all eases, as several of the generic groups outlined previously 
may have these tooth groups separated in some of the larger mem- 
bers and closely aj:)proximated in certain of the more diminutive 
species. In certain other generic groups there is constancy in the 
character of their close approximation. 

The sexual differention in the tooth characters is marked, at least 
in adults. Practically all the species have dental dimorphism which 
in the males results in larger teeth on maxilla and more especially 
the premaxilla. In a large number of cases the males have a smaller 
number of teeth on maxilla, premaxilla, and mandible. The dimor- 
phism is either absent or le«s obvious as applies to the paravomerine 
and prevomerine teeth. As has been frecpiently j)ointed out, the 
premaxillary teeth of males often pierce the gums, and are visible 
even when the lips are closed. ^Moreover, the actual shape of the 
teeth, as well as the size, may differ in the two sexes. Some s])ecies 
may have the tooth tips darkened, some blackish, some reddish in 
color. 

Generic Groups 

Of the genera herein discussed, Bolitoglossa, Pseudoevrycea. Chi- 
roptcrotriton, Magnadigita, Parvimolge, and Oedipina have the fol- 
lowing characters in common: Digits, four anterior, five posterior; 
teeth invariably present on the ])aravomers, mandibles and premax- 
illa ; premaxi.Ua single; a fontanelle present between the frontal pro- 
cesses of the premaxilla and frontal ; choanae open through a notch 
in the prevomers, no ossified pterygoids or pterygoid process on the 
squamosal or quadrate; otic capsule (periotic) never divided into 
two (or more) bones; occij)ital condyles sessile; operculum present; 
no bony septomaxilla. Tongue and hyoid ajq^aratus attaclied to 
ventral surface of peb/is by two greatly elongate, narrow muscles; 
uniform hyoid apj)aratus; tongue boletoid, free; a nasolabial groove; 
carpals and tarsals of cartilage; lungs absent; frontal processes of 
maxilla never suturing or fusing behind fontanelle; atlas with two 
Mnall spines on centrum, the anterior process (‘‘odontoid process’') 
with two articulating surfaces; eyes normal; no palmar tubercles; 
a specialized glandular area behind insertions of hind limb in both 
sexes; sexual dimorphism indi^^ated by papillae in male cloaca, folds 
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in females; a submental (hedonic) gland in males; subnasal region 
more inflated in males; females usually larger, the body slightly 
longer in proportion to length of limbs. 

The characters by which the genera vary are: the presence or ab- 
sence of the prefrontal; character of maxillary teeth; presence or 
absence of a sublingual fold; character of feet, indicating adaption 
to terrestrial, subterrestrial, semiarboreal or bromeliad life; degree 
of ossification and relationship to each other of various bones of 
the skull; crests, wings or spines on dorsal vertebrae; the character 
of vertebral articulation (amphicoelous, opisthocoelous, or inter- 
mediate) . 

Too few of the characters of Haptoglossa have been given to com- 
pare it fully with the above group of genera. The fact that the 
tongue is not free sets it apart from Thorius and the above group 
of genera. 

Thorius differs from the preceding group of genera in the foot 
characters; presence of an orbitolabial groove; separated parietals; 
absence of maxillary teeth; median part of brain case membrane; 
some forms with ossified carpals and tarsals; otic capsule and man- 
dible rather well ossified while many other skull bones remain either 
cartilage or very weakly ossified; vertebrae opisthocoelous with 
rounded, anterior, articular condyles; fontanelle between frontal and 
frontal process of premaxillary, reduced. 

BatrachosepSy also entering the iNIexican fauna, has multiple tooth 
series on maxilla, digits 4-4, tongue not free; parietals, widely 
separated, the median part of brain case membrane; frontal proc- 
esses of premaxillary fused, or not, the fontanelle reduced or absent; 
septomaxilla present [fide Dunn); no prefrontal; vertebrae preced- 
ing the sacral vertebra more than 15. 
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PSEUDOEURYCEA gCDUS llOVUm 

Genotype Spelerpes leprosus Cope 

Characters, Middle digits of hand and foot free beyond the 
metatarsals and metaearpals or at most involving the proximal 
phalanges; vertebral articulation intermediate, the cavity of the 
anterior part of centrum may be filled to the posterior surface of 
centrum, but lacking any trace of a rounded, terminal condyle; 
teeth on maxilla, premaxilla and mandible, pleurodont; premaxilla 
single, the frontal processes arising from a slight elevation on pre- 
maxilla; a well-defined fronto-premaxillary fontanelle; columella 
absent from the operculum; parasphenoid lacking a lateral notch; 
no septomaxilla; no lateral spines or 'Svings'’ on the posterior parts 
of centra (save atlas) ; a sublingual fold present. 

Referred species. The species referred to this genus fall into sev- 
eral groups which are of almost generic character. These are: 

GADOVII GROUP 

Pseiidoeurycea gadovii (Dunn) 

Pseudoeurycea unguidentis (Taylor) 

Pseiidoeurycea melanomolge (Taylor) 

SMITHI GROUP 

Pseudoeurycea smithi (Taylor) 

CEPHALICA GROUP 

Pseudoeurycea galeanae (Taylor) 

Pseudoeurycea cephalica cephalica (Cope) 

Pseudoeurycea cephalica manni (Taylor) 

Pseudoeurycea cephalica rubrimembris (Taylor & Smith) 

BELLI GROUP 

Pseudoeurycea bellii (Gray) 

Pseudoeurycea gigantea (Taylor) 

LEPROSA GROUP 

Pseudoeurycea altamontana (Taylor) 

Pseudoeurycea cochranae (Taylor) 

Pseudoeurycea robertsi (Taylor) 

Pseudoeurycea lepi'osa (Cope) 

Pseudoeurycea nigro macula ta (Taylor) 

Pseudoeurycea goebeli (Schmidt) 

Pseudoeurycea rex (Dunn) 

? Pseudoeurycea barbouri (Schmidt) 

The range of this genus extends from Zacatecas and Nuevo Leon 
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PLATE XII 

Fig. 1. Pscudoeurycca gadovii (Dunn). Hand and foot. EIIT-HMS, Xo. 

17176, topotype; Orizaba Volcano, 11,000 ft. 

Fig. 2. Pseudoeurycea robertsi (Ta,ylor). EHT-HMS, Xo. 12503, type; Xe- 
vada de Toluca, Mexico. 

Fig. 3. Pseudoeurycea smithi (Taylor). Hand and foot. EHT-HMS, Xo. 

3966, type; Cerro San Luis X”. IV. Oaxaca, Oaxaca. 

Fig. 4. Pseudoeurycea altamontana (Taylor). Hand and foot. EHT-HMS, 
Xo. 12245, type; Lake Zempoala, Morelos. 

Fig. 5. Pseudoeurycea ccphalica cephalica (Cope). Hand and foot. EHT- 
HMS, X"o. 12098, Lake Zempoala. IMorelos. 

Fig. 6. Pseudoeurycea leprosa (Cope). Hand and foot. EHT-HMS, Xo. 
12215, near Rio Frio, Mexico. 

Fig. 7. Pseudoeurycea gigaiitea (Ta}dor). Hand and foot, MCZ, X’o. 8437, 
type; Jalapa, Veracruz. 

Fig. 8. Pseudoeurycea goebeli (Schmidt). Hand and foot. EHT-HMS, Xo. 
29879, paratype; Volcan Tajumulco, Guatemala. 
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south on the Mexican Plateau^ two forms, rex and goebeliy occurring 
in Guatemala. Only one species, Pseudoeurycea belliiy is known to 
occur in the Sierra Madre del Sur in Guerrero, where it is the only 
known salamander. 

The genus Pseudoeurycea has undergone its greatest development 
in the plateau region of Mexico, practically no part of which lacks 
a representative (with the possible exception of the most north- 
western part). At least five subgenerie groups are present, and 
usually only one species of any given group occurs in a given locality. 
Thus in the general region on and about Alt. Orizaba one species 
belonging to each of four groups occur: Pseudoeurycea gadoviiy 
eephaliea ecphalicay gigantea and leprosa. On Alt. Popocatepetl 
three groups, represented by four species, bellii, eephaliea eephal- 
iea , leprosa and altamontana occur. On Cerro San Felipe, Oaxaca, 
belliiy ungiddentisy synithi and cochranae are found — four species 
representing four groups. On Nevado de Toluca, in western Alexico 
(state), robertsiy bellii and eephaliea eephaliea occur — three species 
and three groups. 

Thus in only one case (Alt. Popocatepetl) do we find two species 
of one group represented — that leprosa and altamontana. The two 
forms also occur together in the Ajusco range (Lagunas de Zem- 
poala). 

On the periphery of the range, in the north only eephaliea gale- 
anae has been found; to the west in Jalisco, Zacatecas, and south in 
Guerrero only bellii; in lower elevations in the east (Veracruz) only 
nigromaculata is known to occur. 

When the internal anatomy of the leprosa group is better known, 
the differences between altamontana and leprosa may be found to 
lie greater than they now seem to be. In Guatemala it has not been 
shown that rex and goebeli occur together. 

Oedipus barbouri Schmidt is referred to this genus with a ques- 
tion. The toes are free. Whether the sublingual fold is present 
ha'i not been ascertained. 
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Chiropterotriton genus novum 
Genotype Oedipus multidentata Taylor 

Characters. Small mountain salamanders adapted to both terres- 
trial and arboreal life. Pland and foot widespread, the proximal 
phalanx of each digit included in the fleshy web; under surface of 
digit tips with discrete, rounding, elevated pads, thickest posteriorly; 
first finger and first toe almost completely included in web; the last 
finger and toe well developed; palm and sole a glandular pad which 
is smooth, not showing the metatarsals and metacarpals. Tongue free 
with a membranous semicircular sublingual fold below anterior part 
of tongue (or somewhat anterior to it). Young with much enlarged 
nostrils, retained in certain adult forms. Teeth typically pleurodont 
on maxillary, premaxillary and mandible; paravomerine tooth 
patches either separate or closely approximated and forming a single 
patch; mandible usually not strongly ossified; carpals and tarsals 
of cartilage; metatarsals, metacarpals and phalanges well ossified; 
plialanges hourglass-shaped; terminal phalanges witli a narrow or a 
wider, T-sha])ed termination. 

The following characters are also common to most if not all the 
species. The premaxilla is single and is usually well ossified, nar- 
row, bearing from seven to nine teeth; the frontal processes arise 
separately and pass up and back, separated from the skin by a thin 
mass of glands; the processes are attached to the nasals and frontals, 
and border a fontanelle lying partly between the anterior ends of 
the frontals and the processes; maxillaries and mandibles always 
toothed. Prevomers separated anteriorly, sutured only posteriorly, 
usually at about the level of the posterior edge of the choanal open- 
ing, touching the edge of premaxilla narrowly, widely separated from 
frontal or premaxillary processes. Paravomerine teeth on para- 
sphenoid in two groups, narrowed somewhat anteriorly, and close 
together, wider and more separated posteriorly. Orbitosphenoid 
widest medially, narrowing at both ends, bordered above by the 
frontal and parietal, ventrally by the parasphenoid ; optic foramen 
large, usually its diameter equal to half the posterior width. Frontals 
and parietals forming median sutures. Otic capsules (periotic) well 
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PLATE XIII 

Fig. 1. Chiroptcrotriton bromeliacea (Schmidt). Hand and foot. EHT> 
HMS, No. 27090, paratype; Volcau Tajumulco, Guatemala. 

Fig. 2. Chir opt ero triton chiroptera (Cope). Hand and foot. EHT-HMS, 
No. 4475; km. 67, Mexico-Puebla Highway, Mexico. 

Fig. 3. Chiropterotriton lavae (Taylor). Hand and foot. EHT-HMS, No. 

2S937, type; 2 mi. W. La Joya, Veracruz. 

Fig. 4. Chiropterotriton arborea (Taylor). Hand and foot. EHT-HMS, 
No. 16734, type; near Tianguistengo, Hidalgo. 

Fig. 5. Chiroqitcrotriton nasalis (Dunn). Hand and foot. EHT-HMS, No. 

272S6, paratype; mountains above San Pedro, Honduras. 

Fig. 6. Chiropterotriton multidcntnta (Tajdor). Hand and foot. MCZ, 
No. 14S12, paraHpe; Alvarez, San Luis Potosi (S.OOO ft.). 

Fig. 7. Chiropterotriton xolocalcae (Taylor). Hand and foot. EHT-HMS. 
No. 25331, paratype; Cerro Ovando, Chiapas. 
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ossified, Ineking crests or spines but with three low, elongate, dorsal 
ridges, forming a triangular dorsal depression; lachrymal foramen 
between prefrontal, maxillary and nasal; operculum a flat plate, 
from the edge of which arises a short columella. Fifteen vertebrae 
precede the sacral vertebrae; no dorsal crests present and no spines 
on centra save on sides of atlas; atlas not modified. 

Referred species. Besides the genotype, C Mr optero triton multi- 
dentata (Taylor), the following species are referred to the genus: 



Chiropterotritofi cliiroptera (Cope) 
('hiropterotritor dimidiata (Taylor) 
Chiropttrotriton chotidro^tega (Taylor) 
Ciiiroptcrotriton 77iosaueri (Woodall) 
('hiropti rotrito/). arborea (Taylor) 



Chiropterotrito7i terrestris (Tayktr) 
Chiropterotrit077 lavae (Taylor) 
Chiropterotrito7i xoiocaicae (Taylor) 
Chiropterotriton 7iqsqHs (Dunn) 
Chiropterotriton bro77ieUacca (Schmidt) 



Remarks. The terrestrial types are chiroptera, dimidiata^ chon- 
drostega, terrestris, mosancri and multidentata. The first mentioned 
form, cMroptera, is found most frequently under pine and other logs 
or in the crevices of rotting wood, under rocks, clumps of grass and 
piles of leaves. I have never taken the species in either terrestrial 
or arboreal bromelias. However, there are usually no, or but few 
bromelias in the regions, and at the elevations, where the species is 
most numerous. The sjiecies has been taken most frequently at from 
9,000 to 12,000 feet elevation. In the region of the Lagunas de 
Zempoala, and elsewhere in the Ajusco range in eastern iMexico and 
western Puebla (Mt. Tlaloc, Ixtaccihuatl and Popocatepetl) and 
east in the region of Cofre de Perote, Veracruz, this species is very 
numerous. 

During the dry season this form finds shelter deep among rock 
piles, in the roots of rotting stumps and sometimes in the thick basal 
masses of the mountain grass clumps, which remain moist during 
much of the dry season. IMy first visits to the northern slopes of 
Cofre de Perote were made in June at which time the specimens were 
extremely numerous at Cruz Blanca. The place was visited later in 
the season on two or three occasions and not a single specimen could 
be found where literally thousands might have been collected earlier. 

Chondrostega resembles cMroptcra in most details but the skull 
is largely cartilaginous, the bones are extremely fragile (especially 
the vertebrae and limb bones), and the atlas is shortened. The foot 
shape is almost identical with that of cMroptera, and its habitat is 
likewise similar. The species has been found only in the general 
region about the type locality. None have been taken in bromelias 
— in fact no bromelias were observed in this immediate region. 

Mosaneri occurs in this same locality but I suspect that this species 
is subterrestrial, living in the cavities in limestone rocks, which are 
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abundant in this region. The types were found in the inoutli of a 
small cavern some feet below the ground. 

Arborea and terrestris, two other members of the genus, occur in 
central northern Hidalgo and may actually be present in suitable 
localities in the same region where chon dr ost eg a and mosaueri occur. 
In the mountain region in southern Hidalgo two other forms, multi- 
dentata and dimidiata^ occur, the latter known only from this range, 
the other, multidentata. occurring as far north as San Luis Potosi. 
I have seen an undescribed species of this genus that was taken on 
Cerro Potosi near Galeana, Nuevo Leon. 

Chiropterotriton lavae is known only from bromelias on the 
plateau edge in central western Veracruz, but I suspect it is likewise 
to be found in the lava rocks which occur in such abundance in the 
region. To the south a species, xolocalcae, has been recently dis- 
covered on Mt. Ovando, southern Chiapas. It is so far known only 
from the bromelias of this region. Still farther southeast nasalis 
occurs. This latter form apparently is also largely or entirely 
bromelia-inlial)iting. It combines the character of small fingers and 
toes (similar to chiroptera) with a very large nostril. 

Multidentata, occurring in the mountains of Hidalgo and San Luis 
Potosi, is a form that is both terrestrial and arboreal, and is ap- 
parently the most generalized form. During the wet season the 
greater number of specimens were to be taken on the ground, while 
a few only were to be found in bromelias. The elevation at which 
the species occurred most frequently was 9,000 to 11,000 feet. It 
differs from chiroptera in the retention of all or most of the maxillary 
teeth in the males (all but a few enlarged teeth are lost in chiroptera 
males), longer tail, longer limbs and a slightly wider skull. Pro- 
portionally the digital tips are very slightly wider than in chiroptera. 

Arborea, chiroptera and lavae have a small number of enlarged 
teeth on the n)axillaries of the males. The sublingual fold under the 
tongue (or slightly in advance of it) is always present. It may 
represent a line of lingual attachment in its ancestors. It is not to 
be confused with the membrane attaching the ceratobranchial heads, 
immediately anterior to the base of the tongue. 

The evolution of this generic group has taken place largely in 
Mexico. Multidentata appears to be a more generalized form and 
I suspect this or a related form may be ancestral to the group. The 
other species all may be regarded as more specialized. This special- 
ization is largely evidenced by reduction in size, variation in dental 
characteristics (chiefly the size, shape and number of teeth). While 
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there is a variation in length of limb with relation to body length and 
size of foot, the general shape of the foot, its pads and its wide- 
spread character remain unchanged. The slight increase in the length 
of limb and width of the toes in arborea is an adaptation to a more 
com})lete bromeliad habitat. The paravomerine tooth groups are 
close together in diimdiata, terrestris and chondrostega, which may 
be a result of the small size of these forms. 

When the Central American countries south of Guatemala are 
better explored herpetologically, it seems likely that the genus will 
be traced farther to the south than it is now known. 

]\Iagn.\digita genus novum 
Genotype Bolitoglossa nigroflavescens Taylor 

Characters. Digits wide, more or less truncate, the outer one or 
two phalanges greatly shortened and free. No sublingual fold; 
metatarsals, metacarpals and phalanges poorly ossified; prefrontals 
present, premaxilla single, the spines arising separately; vertebrae 
completely amphicoelous, the centra large, thin walled, with a lateral 
keel or wing on the side; maxilla toothed; tongue free; no septo- 
maxillae; occipital condyles sessile; carpals and tarsals cartilage; 
atlas with narrow winglike shelf along centrum instead of the two 
lateral spines, not obviously specialized; phalanges compressed, flat- 
tened, with some evidence of a lateral bony web. Usually (if not 
invariably) oviparous. 

The foot pattern js held with rather rigid tenacity throughout the 
range, only that of Magnadigita flavimembris sliowing a slight de- 
parture from the typical (see PI. XIV, fig. 8). 

Heferred species: Aside from the genotype Magnadigita nigro- 
jiarescens (Taylor), the following species are associated with this 
genus: Magnadigita. macrinii (Lafrentz); Magnadigita lincolni 

(Stuart) ; Magnadigita englehardti (Schmidt) ; Magnadigita ros- 
trata (Schmidt) ; Magnadigita robusta (Cope) ; Magnadigita frank- 
lini (Schmidt); Magnadigita jlavimeinbris (Schmidt); Magnadigita 
dunni Schnfidt; Magnadigita cuchumatana Stuart; ? Magnadigita 
morio; ? Magnadigita adspersa (Peters) ; ? Magnadigita subpalmata 
Boulenger. Idle three last species are referred here tentatively. 

The ^Mexican species of this genus are confined to the southern 
part of tlie country, Magnadigita macrinii being known only from a 
range of mountains in southern Oaxaca, and Magnadigita nigro- 
flavescens from Mi. Ovando in southwestern Chiapas. Other species 
range south through Central America and into South America. 
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Bolitoglossa Duineril and Bibron 



Genotype Bolitoglossa mexicana Dumeril and Bibron 



Characters. Digits 4-5; feet and bands palmate, none or only 
tips of digits free; no sublingual fold; prefrontal present; premaxilla 
single, the spines arising separately; a fronto-premaxillary fontan- 
elle; teeth on maxilla (normally) but these not typically pleurodont, 
but arising from flat surface of bone, and not at the edge (two forms 
lack teeth). Tongue free, but no trace of a sublingual fold; verte- 
brae completely ampliicoelous; no bony septomaxillae; occipital 
condyles sessile; carpals and tarsals cartilage; metatarsals, meta- 
carpals, and phalanges compressed, hourglass-shaped with lateral 
bony webs; phalangeal bony formula may be reduced (some of the 
terminal phalanges represented by cartilage only); oviparous; no 
aquatic stage; costal grooves 13, costal folds 12; 15 vertebrae pre- 
cede the sacral vertebra; spines on sides of posterior part of centra; 
atlas not obviously specialized; paravomerine tooth patches on the 
parasphenoid closely approximated. 

The species of the genus have greatly enlarged nasal capsules 
which extend in both sexes out over the upper lip. The premaxilla 
is single, reduced, weakly ossified, the base lying almost horizontal, 
the frontal processes pushing up between the nasal capsules near 
their posterior part; the nasal bones are relatively very large, gen- 
erally triangular in shape, and may touch each other above the pre- 
maxillac. At least sertain forms ijiainrentris) have only eight car- 
pals. The prefrontals are greatly reduced, but usually if not always 
form a part of the border of the lachrymal foramen; the clioanae 
open through a notch in the prevomer. 

Referred Species. Species are referred to the genus, as follows: 



Bolitoglossa colonnea (Dunn) 
Bolitoglossa occidentalis Taylnr 
Bolitoglossa helmrichi (Schmidt) 
Bolitoglossa nifescens (Cope) 
Bolitoglossa doffleini (Werner) 
Bolitoglossa mulleri (Brocchi) 
Bolitoglossa platijdactyla (Cuvier) 



Bolitoglossa solvinii ((Iray) 

Bolitoglossa Jlavivontri^s (Schmidt) 
Bolitoglossa ligtiirolor (Peters) 

Bolitoglossa yucatotia (Peters) 

Bolitoglossa mexicai,a Dumeril an<l Bil)r(in 
Bolitoglossa odonnelli (Stuart) 

Bolitoglossa borburata Trapido 



The following sj)ecies are tentatively referred to the genus: 

Bolitoglossa schmidti (Dunn) Bolitoglossa ahli (luiterste'n) 

Bolitoglossa altarnazonii a (Cope) Bolitoglossa pnraensis (Unterstein) 

Bolitoglossa peruviana (Boulenger) Bolitoglossa striatida (Nohle) 



Save for Noble’s (1921) figure of ''Oedipus adspersiis'' and his 
statements regarding the same, the skeletal anatomy of this second 
group of species is unknown to me. Noble’s figure shows that the 
prefrontal bone as absent in adspersus. He states: “Very marked 
differences in the anterior cranial elements distinguish adspersus and 
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PLATE XIV 

Fig. 1, Magnadigita macrinii (Lafrentz). Hand and foot. AMNH, No. 
6240; San Pedro Alta, Oaxaca. 

Fig. 2. Magnadigita cnglchardti (Schmidt). Hand and foot. EHT-HMS, 
No. 27276; Volcan Atitlan, Guatemala. 

Fig. 3. Mag)iadkjita rostrata (Schmidt). Hand and foot. EHT-HAIS, No. 
272S5; above Tecpan, Guatemala. 

Fig. 4. Magnadigita rohnsta (Cope). Hand and foot. USNM, No. 37773, 
La Palma, Costa Rica. 

Fig. 5. Magnadigita nigroflavesceus (Taylor). Hand and foot. EHT-HMS, 
No. 27263; Cerro Ovando, Chiapas. 

Fig. 6. Magnadigita lincolni (Stuart). Hand and foot. UMMVZ, No. 

S9109; Monte at Salquil Grande, El Quiche, Guatemala. 

Fig. 7. Mag)iadigita franklmi (Schmidt). Hand and foot. EHT-HMS, No. 
27274; Volcan Atitlan, Guatemala. 

Fig. S. Magnadigita flavinwmbris (Schmidt). Hand and foot. EHT-HMS, 
No. 27272, Volcan Tajumulco, Guatemala. 
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striatulus from Icprosiis. Oedipus variegatus, the type of the genus, 
is so closely allied to 0. striatulus that it seems probable that these 
cranial patterns will be shown to be the same. The following char- 
acters common to 0. striatulus and 0. adspersus may be considered 
the distinguishing features of the Oedipus as now defined [by 
Xoble] : ‘HI) no prefrontal; (2) no septomaxilla ; (3) premaxillae 
ankylosed only at their extreme anterior ends.’’ 

From this one is led to believe that the prefrontal bone is absent 
also in striatulus and variegatus [= B. platydactyla] Cuvier. How- 
ever, the prefrontal actually is present in the two latter species. I 
have not examined the former. 

If Xoble is correct in the identification of the specimen which he 
figured as Oedipus adspersus, there is very considerable doubt that 
the species belongs to any of the genera here defined. 

The genus will doubtless eventually be divided into two or more 
subgenera. The most obvious division is between the larger, long 
tailed species, represented by platydactyla, and small short-tailed 
forms represented by rufescens. 

The range of Bolitoglossa is along the eastern lowlands of jMexico 
(to 3,500 ft. elevation) from eastern San Luis Potosi south through 
Central America and into South America. 

Representatives of two groups of the genus occur in IMexico. 

Platydactylus has been traced to the north along the eastern low- 
lands as far as San Luis Potosi. East and south of the isthmus 
mexieana, fiaviventris and yueatana occur. Two Mexican forms be- 
longing to the group of smaller si)ecies are known. BufesceJhSy a 
toothed species, has a range similar to platydactyla. In the Pacific 
drainage south of the isthmus it is replaced by a closely related, 
toothless, species, occidentalis. 

Representatives, of the genus have been traced to the mouth of the 
Amazon in Brazil. The extent of the range of the genus in South 
America depends upon the final disposition of species tentatively re- 
ferred to it. 

The validity of the genus Eladinca ^Miranda-Ribeiro is in question. 
It was erected for a species described from embryos and newly 
hatched young, from the Utinga forest, Para, Brazil, which he be- 
lieved was different from other South American species in being ovi- 
parous. Parker (1939) believes that it may be the young of Oedipus 
altamazonicus. However it would be extremely difficult to draw a 
generic distinction on very young specimens. Neither Parker nor 
]\Iiranda-Ribeiro have considered the possibility of a relationship 
with Unterstein’s lowland forest species, Oedipus paraeusis from 
Santa Isabel near the city of Para (Belem), Brazil. 
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Parvimolge genus novum 
Genotype Oedipus townsendi Dunn 

Characters. Diminutive salamanders, characterized by a series 
of mueh enlarged dorsal glandules arranged irregularly on each side 
of tlie median dorsal line. Skull well ossified; pleurodont teeth on 
maxillae; paravomerine teeth on parasphenoid in a single patch (2 
vc‘i\v closely apiiroximate series) ; frontal processes of premaxilla 
arising separately, very close together, not fused or sutured pos- 
teriorly; i)refrontal absent; carpals and tarsals cartilaginous; jhia- 
langes normal; anterior part of centra cylindrical, acoelous, but lack- 
ing rounded anterior condyles; no orbitolabial groove; fingers and 
toes fleshy, syndactylous, with the tips of the three middle toes and 
the outer fingers free and pointed rather than rounded; a sublingual 
fold present, (For foot type see pi. XV, fig. 2.) 

Skeletal characters of Parvimolge townsendi {Dunn). The pre- 
vomers are closely approximated medially but not sutured, save 
posteriorly; the premaxilla bears seven teeth; the frontal processes, 
arising from an elevation on the upper part of the base premaxilla, 
very closely approximated and continuing close together to the 
frontals and enclosing a narrow fontanelle; frontals and parietals 
form a straight mAlian suture. Otic capsule well ossified; the 
orbitosphenoid sutured to the parietal and frontal, the optic foramen 
large; mandible largely cartilage with one small and four or five 
very large teeth (at least in the male), extending above the level of 
the jaw a distance eciual to the height of jaw itself. Vertebrae, 15 
anterior to the sacrum; atlas not strongly modified, except that the 
body of the vertebrae is only a little longer than the ‘‘odontoid’’ 
articulating process. Body vertebrae lacking dorsal crests or spines; 
no lateral wings behind the transverse processes. 

Referred species. Only the genotype, Parvimolge townsendi 
(Dunn). 

Remarks. This species lives in the same general region where 
Thorius pennatidus Cope occurs and is of about the same size. Tt 
may be readily distinguished from members of that genus, by the 
absence of the orbitolabial groove, the greater degree of cranial 
ossification, the enlarged dorsal glandules, the presence of the 
maxillary teeth, frontal processes of premaxillary not in contact with 
the prevomerine suture, prevomers forming a continuous suture, and 
the presence of cartilaginous carpals and tarsals. 

Specimens from Guerrero, Hidalgo, which Dunn associated with 
P. townsendi as paratypes, belong in a different genus. These are 
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PLATE XV 

Fig. 1, ? Oedipino complex (Dunn). Hand and foot. AMNH, Xo. 40473; 
Barro Colorado I., Panama. 

Fig. 2. Farvimolge townsendi (Dunn). Hand and foot. FHT-HMS, No. 
26562, paratype; Jalapa, Veracruz. 

P"iG. 3. Bolitoglossus ? sp. Hand and foot. AMNH, No. 10339; Bogota, 
Columbia. 

Fig. 4. Bolitoglossa occidentalis Taylor. Hand and foot. EHT-HMS, No. 

24049, paratype; Finca Juarez. Chiapas, Mexico. 

Fig. 5. Bolitoglossa mexicana (Gray). Hand and foot. AMNH, No. 

45339; Cofradia, Honduras. ^ 

Fig. 6. Bolitoglossa helmrichi (Schmidt). Hand and foot. EHT-HMS, No. 

27053; near Samac, west of Coban, Guatemala. 

Fig. 7. Bolitoglossa flaviventris (Schmidt). Hand and foot. EHT-HMS, 
No. 3995; Tonala, Chiapas. 

Fig. 8 . Bolitoglossa platydactyla (Cuvier). Hand and foot. EHT-HMS, 
No. 15202, near Cordoba, Veracmz. 
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Chiropterotriton dimidiata Taylor. This form may be readily dis- 
tinguished by hand and foot form, the presence of a prefrontal, no 
enlarged dorsal glandules on the back, etc., etc. Both have enlarged 
nostrils, 

Oedipina Keferstein 
Genotype Oedipina unijormis Keferstein 

Characters. Elongate, slender-bodied terrestrial salamanders, the 
tail longer (usually very much longer)' than head and body; digits 
largely or entirely syndactylous, the tips more or less pointed; a 
sublingual fold; 16 or more vertebrae preceding the sacral vertebrae, 
all with broad elongate alar expansions on the sides behind the 
transverse ])rocesses; no dorsal crests on body vertebrae, and no 
lateral spines on ventral or lateral part of centra. 

Premaxilla somewhat ossified, rather narrow, rectangular; the 
frontal processes arising from a common elongate stem, and sepa- 
rated only narrowly; teeth on maxilla pleurodont; a prominent 
maxillary shelf; paravomerine tooth groups juxtaposed, appearing 
as a single patch; no orbitolabial groove. 

Characters of Oedipina lineola Cope. ]\Iaxilla ossified, the teeth 
pleurodont, increasing in size toward premaxilla; premaxilla with 
two enlarged teeth in males, IV 2 times as wide as high; orbito- 
si)henoid forming sutures with parietal and frontal, widening a little 
in the middle; optic foramen relatively very small, about one-fifth 
the width of the bone on a level with the foramen; the jiara vomerine 
tooth series on the parasphenoid are very closely approximated, ap- 
pearing as a single group; frontals and parietals ossified, forming a 
straight, median suture; carpals and tarsals cartilage; a fontanelle 
present. 

The feet and hands have the basal part of the digits grown to- 
gether but the two middle fingers and three middle toes are free for 
some distance; the toes are bluntly pointed. In the adult the tail 
is twice the length of head and body. 

Referred forms. The following species are referred to this genus: 
Oedipina nnifoimiis Keferstein, Oedipina lineola (Cope), Oedipina 
complc.v (Dunn), Oedipina elongata (Schmidt), Oedipina parvipes 
(Peters), Oedipina eollaris (Stejneger), Oedipina alfaroi (Dunn). 
See comment below. 

Remarks. There is some doubt whether all the elongate wormlike 
forms of Central and South America are congeneric with iiniformis 
and lineola. The skeletal characters of most of the group are un- 
known and there is a probability that an examination of the skele- 
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Ions will prove tliat n^ore than a single genus is represented. The 
more obvious external and dental differences of the seven forms are 
here shown. Grouped according to the presence or absence of max- 
illary teeth they may be separated as follows: 



Maxillary teeth >To maxilla rv teeth 

unijormis clongata aljaroi 

lineola parvipcs 

complex collaris 



AVhen grouped according to snout shape the groups are as follows: 



Blunt sno\it 

unijormis 
lineola 
eom plex 
elonejata 



Sharp snout 
parvipes 
collaris 
aljaroi 



The absence of teeth may not be a generic character, but with 
few exceptions in amphibians, teeth are present in a given genus, 
or invariably absent in another. One exception to this in the pleth- 
odonclids is recognized in the genus Bolitoglossa: Bolitoglossa nifes- 
cens is witliout, Bolitoglossa occidentalis, with maxillary teetli ; Boli- 
toglossa colonnea is without maxillary teeth while the related Boli- 
toglossa striatula has them. An examination of the external and 
skeletal characters of the first pair of species show them to be very 
closely related. 

The foot character of a specimen from Barro Colorado Island, 
identified as Oedipina parvipes, is different from lineola in that the 
digits are more entirely grown together; the toes are flattened and 
only the middle toe and the two middle fingers have the tips free; 
the digits for the most part terminate in sharp points. 

This specimen has 17 costal grooves, the hind legs reaching about 
tlie length of four and one half costal folds, the arm, four folds, the 
digital tips being separated by six and one-lialf folds. 

As now known, the genus Oedipina extends from central ATracruz 
>outh through Central America into northern South America. 

Only Oedipina lineola is known to occur certainly in Mexico; 
and as far as colPetions go it seems to be confined to the low 
mountain slopes in western central Veracruz. The specimens col- 
lected have been found chiefly in piles of chips, and under trash on 
the ground in the coffee and banana plantations. 

The placing by Dunn of Spelerpes {Oedipus) mfuscatns Peters 
(ha^’ing 14 costal grooves, and purporting to come from Haiti) as 
a questioned synonym of lineoliis may be warranted since lineola is 
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known to have 14 costal grooves and 13 costal folds. However, 
comparing the description of infuscatus with a specimen of lineola 
of the same size, (21 mm. snout-to-vent ) the following differences 
obtain: Head width (2.48 mm.) in snout-to-end-of-vent length (21.2 
mm.) 8.5 times, instead of 7 times. The arm reaches about half the 
distance between arm insertion and the corner of the mouth, instead 
of ‘ffilmost to the corner of mouth;’’ the hind leg reaches forward 
beyond the middle of the 11th costal fold. Specimens of lineola 
of this size have the nostril still large, a character not noted in 
the description of infiiscatvs. The original description is very brief, 
and other differences may actually obtain. That Spelerpes injus- 
catus is a synonym of Oedipina lineola is not established beyond a 
doubt. 

Thorius Cope 

Genotype Thorius pennatulus Cope 

Characters. Very diminutive salamanders; tongue free with a 
sublingual fold present; a deep oibitolabial groove, running from 
eye diagonally back to lip; digit fused together at bases, the middle 
digits somewhat widened and rounded, and free at tips. Skull poorly 
ossified, the parietals not forming a median suture, separated by 
a membrane; orbitosphenoid widely separated by membrane from 
parietal and frontal; maxilla edentulous; mandibular and prevomer- 
ine teeth present; operculum with a minute columella fused to it; 
premaxilla single, very small, triangular, bearing from 1-3 teeth in 
males, the frontal processes arising from the base, separately, then 
apparently suturing, or at least continuing side by side to dorsal 
surface of skull where they again separate; processes in contact with 
pre vomers along their mutual suture, thus completely separating 
the nasal capsules by bone; orbitosphenoid nearly rectangular, the 
optic foramen occupying one third of its width; para^’omerine teeth 
on the parasphenoid in two closely approximated groups (appearing 
as a single-heart-shaped group); lower jaw Avell ossified; atlas 
greatly shortened, the ''odontoid” articular process nearly as long 
as remainder of vertebrae; vertebrae completely opisthocoelous, the 
anterior part of centrum with a rounded condyle, lacking wings 
posterior to the transverse processes; 15 vertebrae precede the sacral 
vertebra; nostril large, varying from very large to moderately large 
in various species, carpals and tarsals ossified; none or but a small 
anterior fontanelle between frontal processes of the premaxillae. 

Referred species. In addition to the genotype, Thorius pennatulus 
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Cope^ the following four: Thorim dubitus Taylor, Thorius troglo- 
dytes Tavlor, Thorius narisovalis Tavlor, and Thorius mdmonaris 
Taylor. 

Remarks. These diminutive salamanders are terrestrial. None 
have been found above the ground save that Thorius narisovalis 
oceurs under the bark of fallen trees. Some of the species have the 
habit of coiling in a flat spiral. The presence of strongly ossified 
carpals and tarsals, and the deep groove from eye to mouth, separate 
these from all other genera in Mexico having a nasolabial groove. 
Apparently there are eight tarsals present. The five species known 
have a limited distribution in central western Veracruz, and in 
Oaxaca. A sixth and undescribed species occurring in northeastern 
Puebla has the nostril reduced in size. Rennatxdus, occurring be- 
tween three and four thousand feet elevation, is the smallest species; 
Thorius narisovalis^ the largest species, occurs at still higher eleva- 
tions, some up to 10,000 feet. I suspect that the genus has a much 
wider distribution than is known at present. 

The skull shown by Cope, pi. XXXVII, Bull. 34, U. S. Nat. Mus., 
purporting to be Thonus pennatidus, is not the skull of any of the 
species of Thorius which I have examined. I strongly suspect that 
some error is involved. The presence of teeth on the maxilla, the 
much enlarged vomerine teeth, the absence of spines on the pre- 
maxilla, the suture of the frontal with the orbitosphenoid, all point 
to some other species, belonging to another genus. 

The figure given by Boulenger (Catalogue of the Batrachia Gra- 
dientia s. Caudata and Batrachia Apoda in the collection of the 
British Museum, 2d Ed., 1SS2, p. 79, pi. Ill, fig. 2), is a species of 
some Mexican salamander which probably does not belong in this 
genus. The head is thick and there is no orbitolabial groove shown. 
The “dark lateral band white margined above,’’ also suggests a 
species that is not a Thorius, It is very difiicult to say what species 
is intended. 

Haptoglossa Cope 

Genotype Haptoglossa pressicaiida Cope 

Characters: “Tongue adherent in front and by the middle; digits 
not distinct, four anterior, five posterior; vertebrae opisthocoelous; 
carpus and tarsus not* ossified.” 

Remarks. Dunn has synonymized Haptoglossa pressicaiida with 



* Cope may have intended to write “not cartilage” instead of not ossified, since the genu< 
Thorius of his family Thoriidae (Thorinae) with which he compares it has ossified carpals 
and tarsals. 
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Oedipus imiformis with the following comment. “Cope’s Hapto- 
glossa pressicauda is probably the present form. The type has been 
destroyed. The proportions, dentition, color, and indeed everything 
except ‘Hhe tongue adherent in front and by the middle are so like 
those of young unijprmis that I cannot help thinking they are the 
same. I include it in the synonymy with a query.” 

Cope in his description states that “This genus is of much in- 
terest as the first one discovered in Tropical America in which the 
tongue is not boletoid in form,” and points out that 'Tt seems also 
that the relation of this form of the western coast to those of the 
east coast of this group is the same in Costa Rica as that which pre- 
vails in North America. It is well known that no species of sala- 
mander, with a boletoid tongue, is found on the Pacific coast of 
North America.” Since Cope has used the character of the attached 
tongue for the above comment, it seems very unlikely that his 
statement “tongue adherent” is a lapsus or due to faulty observation. 

The species is a short tailed form, “Length of tail equals that of 
body without the head. Tail compressed from near base to apex, 
with a median dorsal but no ventral groove, and well-marked verti- 
cal grooves.” Cope also points out that the species resembles 
Thorius and Oedipina, but that it differs from these latter in the 
shorter, compressed tail, as well as in the generic characters listed. 

Since no species of Oedipina (or of ^‘Oedipus'’) is known to have 
the tongue adherent, I believe Dunn’s action in placing this form 
in synonymy, even with a question mark, wholly unwarranted. That 
the species has not been rediscovered is not surprising, since dimi- 
nutive forms are very secretive, and special effort is necessary to 
find them. 

Species In cert ae Sedis 

Two species, referred b}^ Dunn (1926) to his genus Oedipus, Spe- 
lerpes picadoi Stejneger, and Spelerpcs sulcatum Broochi, have not 
been referred to any of the genera defined here. Specimens of the 
former which I have been able to examine are in such a state that 
I cannot be certain of their affinity. 

To the best of my knowledge no specimens of Spelerpes sxdcatum 
save the type series are in collections. The final disposition of this 
species must await an examination of the type, and a study of the 
internal anatomy of the species. 

Note. — Part II of this paper (to be published later in this journal consists 
of a comparative anatomical study of species of the various genera delineated 
here. 
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